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(54) LOW SPEED FREQUENCY HOPPING SPREAD 
SPECTRUM COMMUNICATION METHOD AND 
RADIO COMMUNICATION SYSTEM USING THE 
COMMUNICATION METHOD 

(57) Abstract: 

PROBLEM TO BE SOLVED: To prevent the lowering of 
communication efficiency for an entire radio 
communication system by changing a hopping pattern into 
a communication fault countermeasure hopping pattern 
using the frequency of a band other than the frequency 
that is used for the communication fault countermeasure 
hopping pattern and accordingly lowering the frequency 
collision probability. 

SOLUTION: If a certain radio salve station 12 included 
in a radio zone Z1 detects a disturbance radio wave sent 
from a high frequency generator via a disturbance radio 
wave detection means and cannot perform the radio 
communication with a radio master station 11, the 
station 1 1 notifies by wire a communication management 
server 40 of the above fact. The serve 40 selects a 1st 
communication fault countermeasure hopping pattern of 
the channel data for the relevant station 11 having a 
communication fault of the zone Z1 and notifies the 
station 11 of the switching of patterns via a pattern 
switching means. Meanwhile, the server 40 selects a 2nd 
communication fault countermeasure hopping pattern of 



the channel data for a radio master station 21 of a 
radio zone Z2 that is adjacent to the zone Z1 and 
notifies the station 21 of the switching of patterns. 
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i^nfr i ~z><Dm%&v->\*iz-<8Mm%L$k* t? y?x 

i\ *<Dm^J-yfc<Dmmmmjmmu=?-m>i*®. 
m-t % * * t yv**> - y ^m^mw^mr^ z m 
fcm&m<Dmm&(Dfr&m^tzm i v>m.m mwzifam* 
y¥yy;^-yizm%.u M&fm\r->£m 
fg-r sffljcD^y - y ^(DmmmwmRvmmT-mifi 
&m -r -s * y t > <x/ ^ - y & m%m i ©;if§PP 
m^y^y^^-yz-m^ zm&m<Dm$imwmj.t[- 
(D&i&(Dm%im.*m^fzm 2 ©iiffi* * t> 

imxm 2 ] ajRcDUBBy - >s*n*n 1 somn 

my- y kx am mmmm t mmmu^m t &mm* 
x vmm.fr%mMT%ntz.*v\iy7w--yi l zm^ 

mm** hant ^-rnfr 1 mmmy'-yftxiSM 

u=f-mbmm?z>* vvyysw- y mwm®.* 

mmy-yizmmT&mvmmv-yfttDffimmmmM 
Rtfmm?mti i <&m?z*y¥y7'W-y*f?mm 1 

n%m*v\±yv>^-y\z^m^h^m:m7LtLZ.}L 

[0 0 0 1] 

>^*-^ h;i/ffi»«M#8«tf;:©a<a#i£fc/a^& 
[0 0 0 2] 

[&*©&'#] 1 £©«§£»£ 1 &&.±<Dmm^mt 
■zmuy'-y&Bi&u zvmuy'-yftxmmfflmt 
mu^mtftmmzftoJs&tisT, assy— >rt©£ 



h£ io©j&»t-£KtLToSo £fcs «a©T*-fe 

^^J:UT(±CSMA/CA (Carrier Sense Hultip 
le Access/Collision Avoidance ) J3&%MFBI,X^ 

^®csma/ca» mu^mftmmmMiz 
msxznfrt>mm\s£ j ?t?z>m-&iz. m-v-yft 
xmzmm Lx^5mm.?m&m^frm^ m\-tn&m 
m*m\ %n&7yyi±m?m-?tz&izmmm^z>£ 
v^-5^ST?fts. ^7—^^vtzm^izimm 

[0 0 03]«, £©J;3&ffi»JS*8R*s't:>yx 

i^^Aea##^&ffl*t£ft;fegtfi«©*y 
t>^1^ — >©ff>A>?>®^&^ — >£jRRbT|5]- 

fcwsiy— >rt©#«cK£**s. d©«^c*jv»T, % 
»©««ay->i»*#ffi-r4»^co:, pjg-T5«iy- 

< j; a tc#y- y 

^?A*-^JHIfflii!«*"8-fc»t:*»©a«JiJi«:^0 

Its SW#iU^^£ttSU©*y — >£K: 

*ber£i:c«fc:3T«©sH©»S£ia-3'r^&. 
[0 0 0 4] i:C5T% flK£««aR*ytr>^^ h 
;uit«a«-efiiffl-r4JS«aRflf«tt % saw, 2.471 

GHz (df#^;i/y) A»e>2. 4 9 7 GH z T'&SA 5 , 

c©fflaa»««t:*r Lxmwm$Lt & 9 »a *»©c*p 
i/>y<?©i«ffii«iB^a«<i»6iB^-r«««<) j *5. K 

fiti) a:©B«fcia8fc:jjvr. if^ioc, issm&fg 

ffiffl-TSiSJffiRWI* (2. 47 1GHz~2. 4 9 7G 
Hz) ©o*n «UaT**©«« (TfifOH : 2. 4 
7 1GHz~2. 4 8 4GHz) {C^fLT^V^'f X£ 

[0 0 0 5] Z\<DtzSb, M»-^-v->T'yh^3 
>hT-3i>^^ h7 7 fti:*© e to^*^U>'>'ftt:*©Sll 

>y \nyV7,^>7 b;H6«a®*ac«tSftasiPOS (Po 
int Of Sales : Jg^Bf >£tIi»gS) S/^^ASflt^-TS 

*&ttt N *vvy7A*-yh^xnmfc%£M.W.fr 

2. 4 8 4GHz~2. 4 9 7GHz) ©MI^©^& 
[0 0 0 6] 

muy e -ya i ^ir?>m^z^Xs t^-rti** 1 o©v 

->T35H««^BJb»e>©ttS««fctttfiU *©v 

- > ©* tr > ^ - > & i« mi iS^^B e> ©« 
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«©^iVh£^±*#©flr« (±{fcn>F : 2. 4 8 
4GHz~2. 4 9 7GHz) ©H8aR©#SfiMi 

^©)Sj£^ffi?gffit*A s ±#LT^;fc 0 ZOtzlsb. CSM 

Ai*oaaa*#fiTt 3 t <^ a rasa* 1 * ^ fe° 
[ooo7] f;t*iBiit m&omn^-yx^ix 

»W»Si3^?W*©ffl«8R©*ftfflv^«:*yt:>^^ 

^->t:^Ibt*> ^^^A±f*©ii«S&*/!) s f£T-r 
5©SB6±Tf*sflKSffl«a»*y t:>^^ h;uiesfc 

mm b i ^ t i~?> & ©t?* s o 

[0 0 0 8] 

[is®^»j*i-5fe»©¥is] *siif #s i imosm 
tis «s©^y->&^n^tii^©»*a^t i^ 
w±©^?©i:T:-ff^b, &ffim. s J-yftxmmm 
t mm&m t & ^ &> & &> e> n & * -v tr > ^ / ^ - >t t& 

c&^t> i^rn* i o©«9av— vrt^fiarasait* 

£^ 5tr, *©«9av/— >rt©«e»s®sv«aft?B 

mkmm<Dmm*i<Dfr&m^fzm i ©iift^s^ffl^ 
jg-r s ffe©»av - > a © jhms^r tra^^s j&h&b 

-T4 * v tf >V>\9- >%m 1 ©®fSPf y K 

> 1^ - >T-ffl v ^^^©jsaaR^ww^©^© 

2 ©aft^s^ffl* * t 

[0 0 0 9] *SliS*lM2sB«©^tt, ^tfcffl 

«May->*-f n^n i £©»y!iM£ i stomas 
^HfcTfjfaa-r « tt&iz, &«iv- >©»!»£ 

mtm^mttffrx h^mt^&mx ztitz^wy 

o-rn^ i ^<Dmmy'-yftx-imffl-mk* 7t>^ 

Sii^^-yi*!©^*^^^^®* 5 ^^^* v k 
yy/^-yzttmmfc&mr&zmmkftMvmmi 
©# & « v vt * i <Dm.mmmnm.rn * * k > ^ * — > 

£MT3i:i:t>«^ aRj*B^->t:Blffi-r*flts©»l 

r-ffl i ^ sra^©ra^««j^©»«©ja«aRft ffl t * 



fc % 2 ©&«nt8*tftAl * y tf > t * - > £ s 
^®«!I;t.fc*>©T*S. 
[0 0 10] 

m*m^xw.wirz>o mnt±{tm^mx-$>^, i£© 

«{ilSKK» 1 1 fca*^©^^® 1 2 (12-1, 12- 

2, -12-n) iitBlOiSy-VZUMU 1 
£©«iUilB2 1 ^«tfc£©«|?«2 2 (2 2-1, 2 
2-2, -2 2-n) 2 ©««*./-> Z 2 SJ&fifcU 

1 £©«I£W 3 1 t «ftd©*KEfa?H 3 2 (3 2-1, 
3 2-2, -3 2-n) fcT-fg3©Mi^,/->Z 3 SJBfiEU 

-c^s,, &i(Dmmv-yz i tm2<Dmm^— 

>Z 2^t>*^2©«V->Z 2fcSS3©«MSlV— >Z 
3fc#*n-WxBligU ^lCM^-VZ 1 tm3© 
«|V->Z 3 fctt«SEU&^4)©i:-rs. 

[ooii] sfes h^sh LT^ig-rsiift ea 

tf— ^4 0*fil*T*5, C©®fteS-9--^*4 0(CM 
ft^-^;U5 0S^LTft«iay->Z 1, Z2, Z3 
©»l£y^ 11, 2 1, 3 1 Z&mx-mWiLX^Zo M 

mfmv-'i 4 o tiu *«Mftv - > z i , z 2 , z 3 f*i 
xtn^nmwm> 11, 21, 31 1 

2 , 2 2, 3 2 £iN£MfflW8l* WHfc 

»a©*S5t: <t s »s^if8SrfT a «t -5 »av - y z 
1 , z 2 , z 3 mn&mm&M 11, 21, 31 
ii?ii2, 22, 3 2SJcffl#©*>vt:y^^— 

i LtaC SMA/C A^SSffltS, 

[0012] mm&mmmm 11, 21, 31 

ifc§^m 2, 2 2, 3 2{±, l2 3fr^1-io{', T>7^ 

^-6 i-h^m^^m^^tz^Ty^i- & i^it-^xm 

(Ama 11, 21, 31 ©ig^iijifiwsi*-^ 4 
o, w?®i2, 22, 3 2<Dm-&ttimz-&T-*m 
3HB*) t©as*ft«Bi-r4-f >^7i-^gi56 3, M 

fBWSlBlSSgB 6 2M-f y$ y i-^SP 6 3 s»jffli-rs 

[0 0 1 3] $i»6 4(±, ^^V^IS, *«»^^ 
S, &fi©a»^©^^#bTt-^o St. 

«: if ©iSsraaEfs^ssa* e»*^-r a awe 

u > v j& ^ ©jas««E«*»a*» e> s 

[0 0 1 4] ^tygB6 5(1, s-«©*yt:>^^- 
y^mry—^y^—zitm&t'hibv^y'fW— 



(4) 



f$HB¥ll-177531 



^ U 6 5bh«X.W5. 

[0 0 15] SMZs Z<Dfm(DftmT'l±, Wx.K2. 
471GHzM2. 4 9 7GHz®Mf»?) 

m7£-tz>2 3mm<D*y¥>ym%im i~f23&, f 

1 = 2. 47 3GHzi>f>f 23 = 2. 4 9 5GHz$ 
T-lMHzP^Hf^-r^o ^bT. ^4 (a) , 

(b) , (c) C^-r«t5C, ±132 3 ««©#*£> 
^iS^Sf l~f 23&5>^A£I2?iJbTffMbfc3fi 
^CDa^r*^t:>^^->chl, ch2, ch3 
^ IrIH (d) , (e) Cf.fioC, *?u>5?Jftif 
©ffiffl««^B*6©ttS«»^Se»&*'h;S < 
«8R»«fl2=2. 4 8 4GHziD±fiM>F (1218 

©i iaao**t;>^ja«aftf i3~f 23*?> 

^Alcffiaj UTflMbfc 2MM<Dm 1 oa«BS*JSKffl 
*y tr>y^*->chll, chl2^ |bJ0 (f) , 

( g ) cstiot^ «n3»i©a®»»wsffl*f tr 

y>?)%*! — >chll, chl2T-{£fflb&tU 1W}©* 
>y t ytmiRBL f 1 ~ f 1 1 ft 5 tsai bTff^ b 

6 2 99R(om 2 ©afi^Sttfgffl **tr>W-J'c 
h21, ch22© : &->-^>Xv J -^ft, £-»!vf->Z 
1, Z2, Z3fc£W-S&««SBl 1, 2 1, 3 IS 
y=§iiB?11 2, 2 2, 3 2®*'>K>W-^ 
?'J6 5 atr^a&fBltbT^S. 

[0 0 16] MIBii/ieS-y— /t4 Ofcfc, 13i3tj; 

aii i, 2i, sni<Dm.m&®mirz>4>zy*— 

=*-- 5 s -f *7>-f «Cif©AttWrf*SI 
tfil^ns 1/0357 2, BUI2^>^7x-^gB7 1 
St>* I /OgB 7 2 ft»J»-r SftttWffi 7 3 ^ U 95 7 
4fMLTU2io 

[0017] mm&i 3ii> **v^®, ^j^>^^ 

«&V-> Z 1 , Z 2 , Z 3 rtTf«a«»4i«Ett5&>6»0 

>zi, Z2, z 3i*i-effiMn*-)' 

MifSiDfr-y^yy/^ — ychl, ch2, ch3*e, 
a©»«*^ffl*yfc:>$ r A* — ^chll, chl2£fe 
(±ch21, ch22tiai#iSy^->W»¥®7 3aft 
WbT^So 

[0 0 18] ^'Jg|$7 4tt, H5fc:^-f cfc^tc, 

«i/->zi, Z2, z3»ic*©«Mai/->rt©*«{ 

^-^ftIBffl-r-SV->S'J>'i^->^ ; E'J 7 4 a£, 
f;^->flr- TVl/7 4 biiftffMbTOSo W# 

7 3 aC:fc^T#Brf S^-^UT-fc D> g-M^^— > 
Z 1 , Z 2, Z 3S'JlC^©TOv'->rtT-SfiPiiS##£ 

^bfc«^K#«way->z i , z 2, Z3rt®tii 



>©-##« i ©a«»s*tiRffl*y 

[0 0 19] ccif, mt&i9 — -sVM¥8L7 3 aC^J 

i^TBi7©«Enia*fflt^Tft(w?it:itiw-rs« -r&t>*> 
a®«a-9--A4o©»jwgs7 3tt, nj3tt3&£&B& 

e>©5S«*^{c^H-r safgp^s* 5 ^ bt i^sassi/ 

->*tft«1-5fc (ST 1 ©YES) , 

mr—7fr 7 4b £#M Lt, ±8Bafg»»&«*£ bt 

o 3 > bTaB!/££ n&t2J#A* - >©?- 

^^^-^^mmt (st 2) „ ^bT, 5fe-r, mm 

©^**;i^-*£^->#JSWt/^->* ; EII 7 4a 
C*H-S»^M«V->©x. U 7"^** Bft^-T* £ i: 
-i >^7i-XSB7 1 S^LTSii^Vf->© 

aasassciss-ra (st3) „ *c 4 phs»;<*-> 
ft^uT««tta««a^->©jiffii«s«K:a<i-r* (s 

T4) o 

[0 0 2 0] C©=fcd&#lj$©V^->W#^S!7 3 a 

*a<iea-y-— a 4 o ©»gp 7 3 -cmff+s ztiz*. 
&mmmmi l, 2i, 3 uz, mftj^-y**: 

V 6 5b©rtS£a«ea-iJwt4 0 J:»)g«U&?-+ 

-^-VrtCD&iS^Sl 2, 2 2, 3 2 CMSS^fHTT 
5. §i8?il 2, 2 2, 3 2i±, MfT/^-y*^ 
U 6 5 b©rt§fcH— vf->rt©»»RB 11, 2 1, 

3 i*e>sft b&^^^^-^tz^mso cntj; 
&ifr;->zi, Z2, z3T-i^ zni-m, m 

fttii&afi a^fci-is ci £ £ & s o 
[0021] z\<D&oimmzntz*.mm<DBm<Dmi® 
afs^^^Aic*3^Ts 4\ ^v->z iftffM-rs 
mtmmi i i:6-»^i 2ic*rbT5 : -^^;i'7 ; -^ 
ch i©a^*^t>^^->* s iss^ns 

>Z 2%^fia-T4«MftSH2 1 i:^«ft^«2 2C»b 

x=f- * Z'fr'r—z c h 2 ©a^ t: - y-ffim 

feZti, i8v'->Z3 ftffM-T5SSi^^3 1 t&m 

m?m3 2t*fbT^ j f^7 :r -^ch3©a'^*^tr 
>^^->#i§^?nTv^fe-fe,©fc-rso z\(Dt§, 
a«€Pi*-/<4 o©^->S'J3i,^TA^->^ : E , ; 7 4 

a (Hi, 05l:^tiac, «9Rv/->Z lCWJtSUT 
^■■V^I/t*— ^ c h 1 #g3tt£*U «V->Z 2 

jtsur^-*-*;^— ^ ch2*5|Btt^n. aaay— >z 
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3 iZttfoLX^'rX-Jl'T— $ ch3#f3l5l£fl5o 3; 

* c h i #!sti£ ft, mwJ—y z 2 srff^-r s»i§i 

Jg2 lSV&WJff^ 2©^fT^^->^ : E , J 6 5b 
iZltT-**)^-? c h 2 #t31il£*U »^/->Z 3 

*fcffi?zmimim3 lRv&mu^mz 2<dwts>^ 

-V^^E'J 6 5 blUt?-**^—? ch3#f3i«£*X 
§. Cfti!**), »^->Z 1 SrffMI-SSft^^l 
lh#»?«12i:©Fltit 04 (a) £^1"®^ 

St, fis^v->z 2*ftmr?>m®mM2 1 

^2 2i:©^T*tt, HI4 (b) lZ7jHrmi%*W>if 

>^-y ch2t»ii|gj®f8* s fTt>ft-rv^„ ^e>(c, s& 
r;->z3&Mnii«3 1 £&«§ffl§3 2 

h©fHT-&, 04 (c) t^-r®S^>ytf>^/^-> 
c h 3 T-Mfc&if§A s ff fcftT V ^ S 0 
[0 0 2 2] d©<fcd&ttfS£:fc^-t, #Jx.{£»§r-/- 
> Z 1 f*|©;fc.5«|?J^ 1 2 ASSSS*^t^n^6 4 a 

©fw iz^^m^uy i?t£¥<Di^mm&&m.fr e> ©#5 
«*«£t&m Lmmm 1 1 fc©«&i{8* s fT;t& < & 

£^©g£®ftrr?>o sftea-^-^* 4 o 

CiSV^TH:, ^*->«J#3Ma7 3a©fM3K:.fc!>, M 

mmmim^ittim^-> z i ©»gfpg umi 

>Z l^Pg§-T5^V->Z 2©^a^2 1 
WlTlift^r-^ch2 l©^2©Mff^S*f 

fttfU^-VZ 1 fcttB«L^j&*tSISy->Z 2 
fcHtBfflf-rsDRiay-VZ 3©»Jyi£M3 1 £;*tfbT 
ttU J-^^fry"-? chl20ll ©ilffPfSMSSffl* 

y t y y> \* - y %mtR ut w#£3i*q-t 5 <, 
[0023] cnc «fc *k «su w-yz i t^m. 
•t&mmmm 1 1 fc&fcNa?© 1 2 ^©p^T-ii, 04 
(d) iz^-rmi<Dm{mmttmm*vvyy^?-y 

chllT*M«lfg* s fTt)ft?)o itfcx »;-^Z2 5 

jBjES-r4«wsaas2 1 t&mm?-m2 2 tora-ei*, 0 

4 (f ) c^*82©^»£«*SU8*ye>^*- 
>ch21-efiSffiifi*5fTt)ft€.o $e»c N mmv—yz 
3 ^Mt5iSSS3 1 fc*«R?B3 2 ^©F^T* 
tts 04 (e) Cj^-r!Bl©aMBS*raSffl*yt:>^ 
j^-yc hl2T-M^lf§* s frfcfiS 0 

[0 0 2 4] iSJH$3S£S§Mfr ?>©$§«* 

8\ &^#£®#©*y — >chl*»e>itSJl 

sas^a* e> ©ttS««©^#* J 'J^ * i ^J3«aR©* £ 



-f 3. 

[0025] i©»eKiy->z ucwa-rsfttti 

y-> z 2 sniam 1 ©aft KSM^ffl^ * 

t:>^i^-> c hiiTttffl b&^JS«»©#*{5yB L 
2 OifBf»fffl*yt>^^-> c h21£ i 

»«cta»tJ50T?x >z 1 tmu s J-yz 2 

t©P^T-ffiffl^I^t!t* s »?§t-5Ci:(i*^c $?>ic, ^ 

2®a®*s*f«ffl*yh:>^/^->chzi*fieffl-r 

•5±t3«IV-> Z 2 (cmSE-r^MfSlV^— > Z 3 

*tflSfflj^!yt:>y/^->chi2t:a»fl<)K:ifflSftoS© 
T\ ftttiy->Z2i:fttiiay->Z3i:©M7ffiefflffl«[ 

-ymT'&mmmk&w^z? z> z. t #&^©t% 

[0026] ^©^h^ mwJ-yz 2rtT?ifi5ra«y8 
£«Bfr 6©^s«$K®Birs®«Pf u&» 
^ z 3 rt"C]Ssffl««^«B*» e>©j»* 

[0 0 27] Tsfctofc, W->Z 2 rtT?lfiWa«S53fe 

^->ch2A>6il ©ilfl^SM^ffl^ y If 
£ft3o i<DMSV->Z2l:?Mnigt5 

juway— >z >z 3H33o-n±, »i© 

««a»©*sffiffl bfe^ 2 (ommmmttnm* 

7^-> c h21^t>*c h22£g»)lft£Wb£©T\ ftl 

r;->z2i:«^->z 1 fcoraawfttev— >z 
2 h»av- > z 3 h©p^T-^fflMi^A s ®^-r a c: t 

[0 0 2 8] |al D < , »«IV-> Z 3 rtTffli«««^K 

■*e>©«rs««[t: isiifg^s^^ isTzm-siziz, 

->ch3*>e.^i ©a©ws«JBffl*y t;>^^- 
vchiicii&wcta^fos©-?, afs^s* s [u®^n 

So C©SR«V->Z 3CPmi"S^y->Z 

2 C^5V^Ti±, $ 1 ©ii{SKt«*mffi* f K — 
y c hiiTfffiffl L«Hf^S9k©**filffl LfeSg 2 ©ilfg 
R S*t^ffl *yfcry^*->ch22Ca ft W(CtZI«f *5 
D> 3t)»oi©«fttV->Z 2tP^5WgV'->Z 1 
C43V^Tttx ^2©a«»S*HSffl*v^>^^4' — > 
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